The first part of this internet appendix presents supplemental details of (i) the model, including the structures and parameter restrictions of various matrices referred to in Section 2 of the paper, (ii) the estimation procedure, and (iii) the robustness analyses, including the exploration of alternative empirical specifications and the exercises to gauge the effects of time-varying conditional volatility, briefly discussed in Section 5 of the paper. The second part presents additional tables and figures.
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where each block corresponds to economy-specific macro variables or yield-curve factors of each economy or the world, and xx denotes a non-zero block of a matrix. ).
Detailed Estimation Procedure
Let us denote log of the Gaussian density function by:
where N is the size of Σ. The first step involves choosing the parameters κ e 0 , κ e 1 , and Σ Y e that maximize the physical dynamics part of the likelihood function:
where T is the number of months in the sample period. We do so analytically by a typical least squares procedure, as (11) is just a restricted VAR(1) process. Then, holding Σ Y e fixed at the estimates from the first stepΣ Y e , the second step involves choosing the risk-neutral parameters, λ Q , r Q ∞ , and Σ ye , that maximize:
where Σ ye is a diagonal matrix whose diagonal elements correspond to the standard deviations of the pricing errors, A P and B P are yields' loadings for all three countries obtained from (5), W e is the loading matrix for the higher-order yield PCs that are priced with errors (i.e. loadings of ye on individual yields), and P is obtained by stacking all the pricing factors P i together. Note that the number of rows in B P in equation (2) must equal the dimension of P (6 in our case). The only non-zero elements, however, are those in the rows that correspond to the pricing factors for each country. Among the risk-neutral parameters that appear in (2), the global estimates of r Q ∞ and Σ ye can be solved for analytically since the first order conditions with respect to these parameters have affine forms. Therefore, maximizing L Q only requires numerically searching over λ Q which has only six unique elements in our case. Furthermore, since the risk-neutral persistence parameter for the i th country, λ i,Q , does not affect the pricing errors for any other economies, the search over λ Q amounts to three independent optimizations over the two-element vector λ i,Q . For each optimization, we obtain very good starting values for λ i.Q using the model-free regression technique in Joslin and Le (2013). Our maximization is fast and the convergence is robust. For this reason, we are able to compute the small-sample standard errors of our estimates by Monte Carlo simulation.
Further Details on Alternative Empirical Specifications
Here, we provide further discussions on our exploration of alternative specifications reported in Table 9 of the paper. We consider the following variations: (a) we treat the U.S. macro and yield variables as separate country variables rather than global factors; (b) we consider a "policy divergence" factor that incorporates the difference between U.S. and German 3-month interest rates; (c) we consider a re-ordering of the macro variables, IP growth and inflation rates, to ensure that the ordering is not driving the importance of the world inflation; (d) we use three yield PCs (common in the term structure literature) as opposed to two; and finally, (e) we do not impose a local Taylor rule structure, and allow local pricing factors to load directly on global variables (not just indirectly through the local macros.)
For (a), given the disproportionate importance of the U.S. economy, we consider the U.S. variables as common to all countries in our main specification. Here, we consider an alternative where the U.S. is treated as just another country, just like the U.K. or Germany. Under this alternative specification, there is no global role for the U.S. macro variable or monetary policy factors. The first row of Table 9 provide a covariance decomposition (over the infinite forecast horizon) of the U.S.-U.K. (Panel A) and the U.S.-German (Panel B) bond pairs. Here, the only common global factors are world inflation and IP growth. As can be seen, the policy channel continues to dominate for explaining covariation among 6-month rates, whereas the risk compensation channel remains dominant for 10-year bond yields. Further, the world inflation rate, where a common U.S. level factor is now absent by construction, continues to explains a large fraction of 10-year yield co-variation, even picking up most of the effects of U.S. level factor. Clearly, the evidence on the importance of a world inflation factor is unaffected by the inclusion/exclusion of the U.S. as global. In un-tabulated results, we find that this specification however produces the unconditional correlations of yields that are relatively flat in structure and lower than those in the actual data.
For (b), we consider an additional global factor, beyond world inflation and IP growth. In the spirit of our principal components exercise, we conduct an additional component extraction for the entire set of bonds across all markets at once. While the components extracted in this manner again suggest a level and slope effect, an additional important component is related to a "policy divergence" factor that buys the U.S. bonds and shorts German bonds. To explore the robustness of our findings to the inclusion of a policy divergence factor, we incorporate an additional global variable, r US−DE , constructed as the difference between the 3-month U.S. and German LIBOR rates. Rows (2) and (6) of Table 9 provides a covariance decomposition under an augmented model that adds r US−DE to M W ; we consider both the cases where the U.S. variables are and are not common. Our main results are robust; the contribution of the world inflation rate and U.S. level factor (where included) in explaining correlations across bond markets remains elevated. For the co-movement among short-term bonds, the policy channel dominates, whereas the risk compensation channel is first-order for co-movements among long-term bonds. The policy divergence variable itself (not shown) is relevant for the correlations among short-term bonds, largely through the policy channel. The policy divergence factor is not relevant at all for long-term bonds.
For (c), for all the specifications considered, we re-order the two global macro factors, world inflation and IP growth, to ensure that our evidence on the importance of global inflation is not driven by an arbitrary ordering choice. The specifications where the world IP enters as the first variable are denoted in Table 9 with IP ahead of CPI. As can be seen, the re-ordering somewhat reduces the covariance effect of world inflation relative to the cases where inflation appears first in the specification; however, the inflation effects remain large and continues to operate largely through the policy channel for 6-month rates and through the risk compensation channel for 10-year bond yields. The covariance effects of U.S. level factor are unaffected by this re-ordering since the U.S. level factor has been orthogonalized from the macro effects and it appears after the macro variables in both versions.
Finally, as listed in (d) and (e) above, we also try fitting the model with three PCs of yields (all else the same as in our baseline model) and not imposing "domestic" Taylor rule whereby the pricing factors only load on the local macro variables and all of the global effects must operate through these local macros.
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Row (9) of both panels of Table 9 shows that our results remain unchanged when we use three PCs, as opposed to two. Row (10) shows that when we do not impose Taylor rule, the role of global inflation diminishes slightly, most noticeably at the short end. In unreported results, we find that the inflation effects are picked up mostly by global IP growth. The reason is that the global IP growth is not strongly related to its local counterparts that enter the Taylor equation but is linked directly to the yield PCs. All in all, these exercises show that our main findings are by no means specific to the empirical setup that we use. They are robust to reasonable changes in both model restrictions and choice/ordering of state variables.
Further Details on Time-Varying Conditional Volatility
Here, we provide supplemental details and discussions on the two exercises that we perform to demonstrate the robustness of our findings in the presence of time-varying conditional volatility.
Before we begin, it is important to note that although allowing for heteroskedasticity will induce different physical and risk-neutral dynamics, the implications of the model relevant for our analysis will likely not be too different. Take the physical dynamics, for example. Within an affine setup, even in the presence of stochastic volatility, estimates of the physical drifts via a purely Gaussian model are still consistent (yet inefficient) estimates of the true drifts. Turning to the risk neutral dynamics, Campbell (1986) and Joslin and Le (2013) show that risk neutral forecasts of yields are largely invariant to any volatility considerations. Intuitively, the Jensen's effect induced by stochastic volatility is largely negligible. In fact, Joslin and Le (2013) show that the risk-neutral feedback matrices estimated from a pure Gaussian model (A 0 (3)) and a model with stochastic volatility (A 1 (3)), using the notations of Dai and Singleton (2000) , are essentially identical. Given the similarities in both drift estimates, it follows that the model's implications for risk premia, which play a central role in our analysis, will likely be similar. We formally examine this conjecture below.
First, we examine our model-implied standard deviation of 10-year bond yields and compare them to EGARCH(1,1) estimates in Fig. IA.2 . For every country, our model-implied (constant) standard deviation lies in the range of the corresponding EGARCH estimates. Thus, our Gaussian model, though unrealistic with regards to volatility, reasonably captures average volatility in the data and that our main findings on the relative importance of the policy vs. risk compensation channels (as well as those on the relative importance of different state variables) are likely to also track the average results that we would have obtained from a comparable model with heteroskedasticity.
Second, and perhaps most directly, we examine whether our key results qualitatively hold if we allow the variances of state variables to also move through time. Specifically, we estimate an informal affine term structure model with heteroskedasticity. In modeling a term structure model with stochastic volatility, two issues are critical for us:
• First, Dai and Singleton (2002) , Duffee (2001) , and Joslin and Le (2013) show that no-arbitrage term structure models with stochastic volatility perform very poorly in replicating risk premia dynamics in the data. The culprit, as shown both theoretically and empirically by Joslin and Le (2013) , is the no-arbitrage restrictions. Estimating otherwise identical stochastic volatility models without the no-arbitrage restrictions, Joslin and Le (2013) show that they can replicate almost perfectly the pattern of the Campbell and Shiller (1991b)'s regression coefficients.
• Second, there has been a wealth of evidence regarding the existence of unspanned stochastic volatility, 43 particularly for our sample period. That is, there is substantial variation in volatility not fully reflected through variations in the yield curve factors.
Since it is important for us to reasonably capture the dynamics of risk premia, we proceed in the spirit of Joslin and Le (2013) and estimate a stochastic volatility model in which the no-arbitrage restrictions are relaxed. Additionally, to capture the dynamics of stochastic volatility, we do not assume that volatility is spanned by yield factors. Rather, we fit an EGARCH(1,1) specification to global inflation rate and three country-specific level factors, and use the estimated volatility series to approximately proxy for the conditioning set that captures the volatility of yields and other state variables. Our modeling choices reflect the balance between the ability to reasonably capture salient features of the data and the feasibility in empirical implementation.
Our informal model can be described as an unspanned volatility model without no-arbitrage restrictions. As before, bond yields in each currency are linear functions of their first two PCs (P i ) and P i in turn load on some of the 14 underlying state variables (Y e ). We estimate the loadings of yields on P i and the loadings of P i on Y e by OLS. (As shown in the recent literature, these estimated loadings are statistically indistinguishable from our no-arbitrage estimates.) We then add the conditional volatilities to the model by assuming that the innovation covariance matrix Σ Y e Σ Y e is in the form:
where Ω 0 and Ω j , j = 1, 2, ..., N, are 14 × 14 symmetric and positive definite matrices. As mentioned above, the volatility (scalar) factors (Z) are the estimated EGARCH(1,1) series for global inflation and three country-specific level factors. The conditional mean and variance of these EGARCH factors are assumed to have the compound autoregressive structure as in Le, Singleton, and Dai (2010):
where V t [.] denotes the conditional variance. The parameters ρ, c, and ν are estimated by maximum likelihood. Although the volatilities of the state variables are unspanned by bond yields, the policy component of yield, based on the expectations hypothesis, depends on Z through the Jensen's inequality term arising from rolling over future one-month bonds at the expected future prices (which are exponentially affine in Y e ). Thus, the risk premium which loosely speaking is the difference between the actual yield and the policy component, must also be affected by Z. The question is whether these effects are large enough to alter our main conclusions regarding the relative importance of the policy and risk-compensation channels in explaining yield covariances. Fig. IA.3 shows that the answer is no; despite the fact that our informal model produces conditional yield volatilities that vary significantly over time (see Fig. IA.2) , the contributions of the policy and risk compensation channels remain largely stable at about 25% and 75%, respectively, for both country pairs at the 10-year maturity. These results confirm our earlier conjecture that the estimated risk premia depend largely on the wedge between the risk-neutral drifts and the physical drifts which are not much affected by the estimates of conditional innovation covariances.
A remaining question is whether our finding that the most important state variables are global inflation rate (π W ) and the U.S. level factor (P US,1,e ) will remain robust once we allow for time-varying volatilities. A concern is that the volatilities of the state variables may change in ways that amplify or shrink their relative importance over time. For example, in some periods, the global IP growth may be much more volatile (in relative terms) and as a result account for much of the yield covariances. Fig. IA .3 addresses this concern by plotting the contributions to yield covariances of π W and P US,1,e . The figure shows that the global inflation and the U.S. monetary policy factor remain dominant in all periods, together accounting for 80-90% of yield covariances at the 10-year maturity for both country pairs. However, between the two, the global inflation becomes more important in recent years; its contributions increase from 30-35% in 2000 to 40-45% in 2008.
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Regression of r(6M ) (Panel B) 6-month LIBOR rates on various sets of macro and yield-curve factors. The macro variables (M ) include includes inflation (π) and IP growth (g) for each country or the world. The yield-curve factors (P ) include the first two principal components of yields for each country. The exchange-rate changes enter as logged differences over the past month or the past year. (Panel A) and the factor loadings for yields at different maturities (Panel B) . Notations are as described in Section 2 of the paper. The estimates are obtained by minimizing the squared measurement error (or equivalently, maximizing the likelihood function for fitting the yield curves), taking as an input the VAR estimates of innovation covariance matrix, Σ 
Panel A reports the loadings of (raw) pricing factors (P i ) on (raw) local macro 
